The present study was undertaken to determine the degree and frequency with which healing of the lesions of rheumatic heart disease occurs, as expressed by the disappearance of physical signs after the active stage of the infection. The problem presents immediate controversial aspects as to: (a) the diagnostic criteria for determining the presence of rheumatic heart disease; (b) its severity; and (c) the differentiation between active and inactive cardiac lesions of rheumatic fever. It is obvious that, with the available clinical methods of diagnosis, one cannot expect to detect all the minor pathological changes which may occur in the heart in rheumatic fever; the stethoscope and even the electrocardiograph are limited means of telling the whole story. Certainly subclinical degrees of rheumatic heart disease exist and it is evident that most of the lesions that become apparent to the clinician through the usual methods of physical diagnosis are generally manifestations of moderately severe involvement. Furthermore, since an able examination and an accurate interpretation of the findings entail a considerable degree of clinical judgment, a strong personal element is introduced into the problem.
The clinical course of patients suffering rheumatic cardiac lesions is dependent in part upon the severity of the legion and in part upon the intensity and duration of the active stage of the infection. It has long been known that certain changes in the physical signs referable to the heart appear in patients with active rheumatic fever and that these signs disappear slowly or promptly with the subsidence of the infection. It is questionable whether or not these signs, which include tachycardia, certain cardiac murmurs and changes in the electrocardiographic tracings, are actual indications of orthodox heart disease. It is, in many ways, a question of nomenclature or definition, and it at once becomes apparent that the incidence of cardiac lesions in rheumatic fever will depend upon the diagnostic methods and criteria for diagnosis which have been used. This incidence has been variously estimated as being between 50 and 100 per cent. The highest estimates are those derived from series of cases which have been most extensively studied; Cohn and Swift' followed several cases with daily electrocardiographic tracings and found that all had changes in the complexes which they interpret as indications of myocarditis. Perhaps the most intensive study of the incidence of carditis in rheumatic fever is that of Wilson, Lingg, and Croxford5, who believe that the heart is probably always involved to some extent at the time of the first rheumatic infection although marked involvement was noted in only 63 per cent within one year of onset. As previously noted, the signs of carditis do not persist in all cases. Morse4 found that, of 100 patients who had had rheumatic endocarditis, 37 were known to have normal hearts ten years after the acute attack. With regard to the character of the murmurs which disappear the recent work of Findlay3 is of interest. He 
Methods
The group of patients under consideration was drawn from the Cardiac, Rheumatic, and Pediatric Clinics of the New Haven Hospital. All of the patients studied had a history of rheumatic fever in one of its protean forms; many of them had been patients in the wards of the New Haven Hospital; the majority had been followed in the out-patient department for periods ranging from one to twelve years.
For the purpose of the present study only those patients with cardiac involvement during the course of illness have been included. The judgment of one competent observer has been relied upon in considering the apparent cardiac pathology; doubtful cases have not been included in the study.
The method employed in studying the individual case has been to chart the patient's history in columnar form according to a diagrammatic scheme of depicting the life history of the individual-a method which has been used by Wilson et al., and which has been extensively employed by Paul and Salinger in this clinic. Included in the column are all events that are generally accepted as being manifestations of rheumatic fever, and those that are considered as being possibly related to the rheumatic state, as well as manifestations of other illnesses. Under the first category are included chorea, migratory arthritis, and signs of rheumatic carditis; under the second are tonsillitis, "growing pains", certain streptococcus infections including scarlet fever, and malnutrition.
The criteria for the diagnosis of rheumatic carditis which have been applied to this study are those of Coombs2, and may best be quoted directly: As far as possible the observer's own interpretation of the physical findings has been accepted. In those cases in which no interpretation was made or in which diagnoses are untenable when judged by present standards, the above criteria have been applied to the physical findings as noted in the record. In general, only ordinary clinical methods have been employed in studying the patients. The electrocardiograph and roentgenography have not been used routinely in this group of patients.
Results
Of the cases reviewed, 207 have or have had rheumatic carditis, as judged by at least one observer; many have been examined by more than one and the findings and diagnoses confirmed.
The 207 cases represent patients in whom the age of onset ranged from one to nineteen years. As is usually the case, the greatest percentage of initial attacks (61 per cent) falls in the age group of 6-10 years. When plotted, the curve of the age of onset and the number of cases is a steadily rising one which reaches a peak at seven years and falls off in a fashion similar to its rise. This curve of the incidence of first attacks is quite similar to that obtained by others who have gathered statistics on this point.
Of these 207 cases only one was found in whom the signs of rheumatic carditis are thought to have disappeared after the patient had passed through the active stage of the infection with manifest cardiac pathology. This child was discharged from the New Haven Hospital with a diagnosis of mitral stenosis and insufficiency, and for 26 months after discharge but slight change in her heart signs was noted. Then, four months later and for the next fourteen months, the heart was thought to be normal at every examination. The relatively long period of freedom from fever and subjective symptoms of rheumatic fever makes one believe that this patient had passed well beyond the active stage of the disease.
However, it must be admitted that, in many cases, it is difficult to decide whether or not the infection has subsided. The ordinary clinical criteria: (a) tachycardia; (b) changes in the cardiac outline and the position of the apex impulse; (c) elevation of temperature; (d) leukocytosis; (e) pallor; (f) failure to make satisfactory gains in weight, and finally (g) changing character of the heart sounds and murmurs emphasize the fact that the active stage of the infection should be considered as embodying the periods of both progression and regression of signs. Thus those patients in whom the character of the murmurs is changing from week to week and even from day to day should be considered as still being in the active stage of the infection. The one patient who has met the requirements of this study had a heart in which the signs had changed little or not at all for several months and was subsequently described as being normal. A brief review of the essential clinical features of this case is presented. On February 19, 1929, she was admitted to the New Haven Hospital with a diagnosis of laryngitis, mild chorea and rheumatic fever. On admission the heart was thought to be negative but, after a few days in the hospital, she developed signs of mitral disease which persisted throughout her stay of two months in the hospital. On discharge, April 4, 1929, the heart was thought to be enlarged. The apex beat was palpable in the anterior axillary line; there was a soft systolic thrill palpable over the lower precordium; systolic and diastolic murmurs were audible over the entire precordium. A diagnosis of mitral stenosis and insufficiency was made and the patient was discharged. At this time she had been afebrile for several weeks, there was no marked tachycardia and her general condition was thought to be satisfactory.
On October 11, 1930, she was readmitted for tonsillectomy and adenoidectomy. At this time no note of the cardiac findings was made.
In January, 1931, she was seen in the Rheumatic Clinic of the New Haven Dispensary. She had been asymptomatic since her last admission to the hospital. The notes recorded that the heart was enlarged a little to the left; the first sound at the apex was accentuated and a faint systolic murmur was audible at the apex. No diastolic murmur was audible. The examiner noted that the signs were those of mitral insufficiency.
In May, 1931, the systolic murmur was noted as being very faint and audible only with the patient in a sitting position. The heart was otherwise normal.
In October, 1931, the heart was found to be unchanged from the previous examination.
In June, 1932, the heart was pronounced normal in every respect.
This, then, is a case in which signs of rather extensive cardiac pathology have deared entirely, leaving the patient with a heart that presents no physical signs of any abnormality. One would hesitate to say whether or not the signs of cardiac disease will recur in this child; this can only be determined by repeated examination of the patient in the course of many years.
Comment
In accordance with the experience of many observers, it was found that signs indicative of minor cardiac lesions or dysfunction often disappear with the subsidence of acute rheumatic infection. This observation probably accounts for the casual belief that clinical rheumatic heart disease may often heal; but the interpretation of this belief rests upon definitions as to what actually constitutes clinical rheumatic heart disease. That signs of rather advanced rheumatic heart disease may disappear months after the initial infection has also been shown in this study, but the occurrence must be very uncommon. In fact, but one case in the series of 207 was found in which there was a definite clearing of rather long-existent signs. It is not possible to say that this occurred in one-half of one per cent of the cases, for the group is too heterogeneous and its individual members have been followed for too variable lengths of time. Conclusions 1. From evidence in the literature and from these studies, it is clear that signs of cardiac dysfunction not infrequently disappear during, and with the subsidence of, the active stage of a rheumatic infection. t 2. After the subsidence of the active stage there is rarely any significant improvement in the heart already affected; but a single case is reported in which this occurred.
